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Description 

Technical Field 

[0001] The present invention relates to a novel propiophenone derivative having a hypoglycemic activity and a proc- 
ess for preparing the same. 

Prior Art 



[0002] Although diet therapy is essential in the treatment of diabetes, when diet therapy does not sufficiently control 
the conditions of patients, insulin or an oral antidiabetic is additionally used. There have been used as antidiabetic 
biguanide compounds and sulfonylurea compounds, however, these antidiabetics have various side effects for exam- 
ple biguan.de compounds cause lactic acidosis, and sulfonylurea compounds cause significant hypoglycemia Under 

» ^' rC o mStanCeS ' " haS be6n d6Sired ,0 develop novel drtJ 9 s for treatment of diabetes having no such side effects 
[0003] Recently, it has been reported that hyperglycemia participates in the outbreak and progressive impairment 
re. glucose toxicity theory. That is, chronic hyperglycemia leads to decrease insulin secretion and contributes to in- 
crease insulin resistance, and as a result, the blood glucose concentration is increased so that diabetes is self-exac- 
erbated [cf. Diabetologia, Vol. 28, p. 119 (1985); Diabetes Care, Vol. 13, p. 610 (1990), etc.]. Thus, by treating hyper- 
glycemia, the aforementioned self-exacerbating cycle is interrupted so that the prophylaxis or treatment of diabetes is 

* u made possible. 

[0004] As one of the methods for treating hyperglycemia, it is considered to excrete an excess amount of qlucose 
directly into urine so that the blood glucose concentration is normalized. 

[0005] Phlorizin is a glycoside which exists in barks and stems of Rosaceae (e.g. apple, pear, etc.). Recently, it has 
been found that phlorizin is an inhibitor of Na+-glucose co-transporter which exists only at chorionic membrane of the 
intestine and the kidney, by which phlorizin inhibits the renal tubular glucose reabsorption and promotes the excretion 
of glucose so that the blood glucose is controlled. Based on this action of phlorizin, when the blood glucose concen- 
tra ion in diabetic animals is controlled at a normal level for a long time by subcutaneous daily administration of phlorizin 
but without using insulin, the conditions of diabetic animals are ameliorated to be normal [cf. Journal of Clinical Inves- 
tigation, Vol. 79, p. 1510 (1987), Vol. 80, p. 1037 (1987), Vol. 87, p. 561 (1991), etc ] 

[0006] However, when phlorizin is administered orally, most of it is hydrolyzed into glucose and phloretin which is 
the aglycon of phlorizin, and hence, the amount of phlorizin to be absorbed is so little that the urine glucose excretion 
effect of phlorizin Is very weak. Besides, phloretin, which is the aglycon of phlorizin, has been known to inhibit strongly 
a facilitated diffusion-type glucose transporter. So, when phloretin is intravenously administered to rats, the glucose 
concentration , in brain of rats is decreased [cf. Stroke, Vol. 14, p. 388 (1983)]. Thus, when phlorizin is administered for 

6ffeCtS ° n V3ri0US tiSSU6S ' and hence ' ? hlori2in has not been as an antidiabetic. 
10007] EP-A-0 598 359 discloses compounds having a bicyclic group, i.e. methylene dioxyphenyl, ethylenedioxy- 

phenyl, or naphthyl group, at the 3-position of propiophenone. 
Brief Description of Invention 

[0008] An object of the present invention is to provide a novel propiophenone derivative which inhibits the renal 
tubular glucose reabsorption by which it shows an urine glucose increasing activity, and shows an excellent hypoq^- 
cemic activity, and further an aglycon thereof has a weak inhibitory activity of facilitated diffusion-type glucose trans- 
porter. Another object of the present invention is to provide a hypoglycemic agent comprising as an active ingredient 
a propiophenone derivative of the present invention or a pharmaceutical^ acceptable salt thereof. A further object of 
the present invention is to provide a process for preparing a propiophenone derivative of the present invention. 

Detailed Description of Invention 

[0009] The present invention relates to a propiophenone derivative of the formula [I]: 



so 
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wherein X is an oxygen atom, a sulfur atom or a methylene group and the dotted line means the presence of a double 
bond, or X is an oxygen atom and the dotted line means the absence of a double bond, OY is a protected or unprotected 
hydroxy group, Z is a P-D-glucopyranosyl group, wherein the 2- and the 3-hydroxy groups or the 6-hydroxy group may 
optionally be acylated by a group selected from a C 2 . 20 alkanoyl group, a lower alkoxy-lower alkanoyl group, a lower 
is alkoxycarbonyl group and a benzoyl group, or 4-0-(a-D-glucopyranosyl)-p-D-glucopyranosyl group, or a pharmaceu- 
tically acceptable salt thereof. 

[0010] In the present compounds [I], when OY is a protected hydroxy group, the protecting group may be any one 
which can be a protecting group for phenolic hydroxy group, for example, a lower alkoxy-lower alkyl group such as 
methoxymethyl group; an acyl group such as a lower alkanoyl group, a lower alkoxy-lower alkanoyl group, a lower 

20 alkoxycarbonyl group, benzoyl group; benzyl group, and the like. 

[0011] In the present compounds [I], it is preferable to link the propiophenone moiety with a benzofuran, inden, 
benzothiophene ring, or dihydrated one of these groups (hereinafter these groups being referred to as "benzofuran 
ring, etc.") between the carbon atom at 3-position of the propiophenone moiety and the carbon atom at 5- or 6-position 
of the "benzofuran ring, etc.", especially at 5-position of the "benzofuran ring, etc.". 

25 [0012] In the present compounds [I], when Z is a p-D-glucopyranosyl group wherein one or more hydroxy groups of 
these groups is/are acylated, the acyl group is, for example, a C 2 . 2 o alkanoyl group, a lower alkoxy-lower alkanoyl 
group, a lower alkoxycarbonyl group, a benzoyl group or an amino acid residue which is obtained by removing a hydroxy 
group from the carboxyl group of a corresponding amino acid (wherein amino groups and/or carboxyl groups in said 
residue may be protected by a conventional protecting group). 

30 [0013] The amino acid residue includes a group which is obtained by removing a hydroxy group from the carboxyl 
group of a natural amino acid such as glutamic acid, glutamine, serine, sarcosine, proline, phenylalanine, leucine, 
isoleucine, glycine, tryptophan, cysteine, histidine, tyrosine, or valine, or an antipode thereof, or a racemic compound 
thereof. 

[0014] Suitable examples of the present propiophenone derivatives [I] are compounds of the formula [I] wherein Z 
35 is a p-D-glucopyranosyl group wherein one or more hydroxy groups of these groups may be acylated by a group 
selected from a C 2 . 20 alkanoyl group, a lower alkoxy-lower alkanoyl group, a lower alkoxycarbonyl group and a benzoyl 
group. 

[0015] The preferable compounds of the present invention are compounds of the formula [I] wherein OY is a lower 
alkanoyloxy group or a hydroxy group, Z is a p-D-glucopyranosyl group wherein the 2- and 3-hydroxy groups or the 
40 6-hydroxy group are/is acylated by a group selected from a C 2 . 20 alkanoyl group, a lower alkoxy-lower alkanoyl group, 
a lower alkoxycarbonyl group and a benzoyl group, and the dotted line means the presence of a double bond, and 
among these compounds, those in which X is an oxygen atom or a sulfur atom, and OY is a hydroxy group are more 
preferable. 

[0016] The pharmaceutical^ preferable compounds of the present invention are compounds of the formula [I] wherein 
45 x is an oxygen atom or a sulfur atom, OY is a hydroxy group, and Z is a P-D-glucopyranosyl group or a 4-0-(a-D- 
glucopyranosyl)-p-D-glucopyranosyl group. 

[0017] The other pharmaceutical^ preferable compounds of the present invention are compounds of the formula [I] 
wherein X is an oxygen atom, OY is a lower alkanoyloxy group or a hydroxy group, Z is a 2, 3-d i-O- (lower alkanoyl)-p- 
D-glucopyranosyl group, a 2,3-di-0-(lower alkoxy-lower alkanoyl)-p-D-glucopyranosyl group, a 6-0-(C 2 _ 2(r alkanoyl)- 
50 p-D-glucopyranosyl group, a 6-0-(lower alkoxy-lower alkanoyl)-p-D-glucopyranosyl group or a 6-O-benzoyl-p-D-glu- 
copyranosyl group. 

[0018] The pharmaceutical^ more preferable compounds of the present invention are compounds of the formula [I] 
wherein X is an oxygen atom, OY is a lower alkanoyloxy group or a hydroxy group, Z is a 2, 3-d i-O- (lower alkanoyl)-p- 
D-glucopyranosyl group, and especially 2'-[2,3-di-0-(lower alkanoyl)-p-D-glucopyranosyloxy]-6'-hydroxy-3-(5-benzo 
55 [b]furanyl)propiophenone and 2'-[2, 3-d i-O- (lower alkanoyl)-p-D-glucopyranosyloxy]-6'-(lower alkanoyloxy)-3-(5-benzo 
[b]furanyl)propiophenone are most preferable. 

[0019] The propiophenone derivatives [I] of the present invention may be used in clinical use either in the free form 
or in the form of a pharmaceutical^ acceptable salt thereof. The pharmaceutical^ acceptable salt may be an alkali 
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metal salt, etc. 

[0020] The compounds [I] of the present invention or a pharmaceutically acceptable salt thereof may be administered 
either orally or parenteralry, or in the form of a pharmaceutical preparation in admixture with a pharmaceutically ac- 
ceptable carrier or diluent suitable for oral administration or parenteral administration. The pharmaceutically acceptable 
carrier or diluent may be, for example, binders (e.g. syrup, gum arable, gelatin, sorbitol, tragacanth, polyvinylpyrro- 
lidone, etc.), vehicles (e.g. lactose, sucrose, corn starch, potassium phosphate, sorbitol, glycine, etc.), lubricants (e.g. 
magnesium stearate, talc : polyethylene glycol, silica, etc.), disintegrators (e.g. potato starch, etc.), wetting agents (e. 
g. sodium laurylsulfate, etc.), and the like. These pharmaceutical preparations may be in the form of a solid preparation 
such as tablets, capsules, powders, granules, etc. or in the form of a liquid preparation such as solution, suspension, 
emulsion, etc, when administered orally. When administered parenterally, the pharmaceutical preparations may be in 
the form of an injection preparations or an intravenous drip preparation using distilled water for injection, an isotonic 
sodium chloride solution, an aqueous glucose solution, etc. 

[0021] The dosage of the present compound [I] varies according to ages, weights and conditions of patients, or 
severity of diseases to be cured, but it is usually in the range of 0.1 to 100 mg/kg/day, preferably in the range of 1 to 
40 mg/kg/day in case of oral administration. In case of parenteral administration, the dosage of the present compound 
[I] is in the range of 0.01 to 50 mg/kg/day, preferably in the range of 0. 1 to 1 0 mg/kg/day. 

[0022] The desired compound [I] of the present invention or a pharmaceutically acceptable salt thereof may be pre- 
pared by subjecting an acrylophenone compound of the formula [II]: 



OY O 



25 




wherein X, OY, Z and the dotted line are the same as defined above, to reduction, and if necessary, followed by con- 
verting the product into a pharmaceutically acceptable salt thereof. 

[0023] The reduction reaction is carried out by a conventional method, for example, by reduction with a metal hydride, 
catalytic reduction, etc. For example, the reduction with a metal hydride is carried out by using a metal hydride in a 
solvent, and the catalytic reduction is carried out by using a catalyst under atmospheric pressure of hydrogen gas in 
a solvent. 

[0024] In the catalytic reduction the catalyst may be any conventional one, but preferably palladium-carbon, plati- 
num-carbon, platinum oxide, etc. 

[0025] In the reduction with a metal hydride, the metal hydride may be any one which can reduce a double bond, 
but preferably ones which do not reduce a ketone, for example, sodium tellurium hydride (NaTeH), which is prepared 
according to a method disclosed in Synthesis, p. 545 (1978). Sodium tellurium hydride is usually used in an amount 
of 1 to 3 mole equivalents, preferably in an amount of 1 to 1 .5 mole equivalent, to 1 mole equivalent of the compound [II]. 
[0026] The solvent may be any one which does not affect the reaction; for example, an organic solvent (e.g. methanol, 
ethanol, tetrahydrofuran, ethyl acetate, acetic acid, etc.), or a mixture of these organic solvents and water 
[0027] The reaction is carried out at a temperature of from under cooling to with heating, especially at a temperature 
from 10°Cto30 a C. 

[0028] When the dotted line of the starting compound [II] means the presence of a double bond, said double bond 
may also be reduced by the reduction reaction, and the present invention also includes the compound thus obtained 
as well. 

[0029] Besides, the compounds of the present invention thus obtained may be converted into another compound of 
the present invention as follows. 

[0030] Among the present compounds [I], the compound of the formula [I] wherein Z is a p-D-glucopyranosyl group 
wherein the 6-hydroxy group is acylated, i.e. a compound of the formula [l-b]: 



55 



4 



EP 0 684 254 B1 



OY O 




[I-b] 



wherein R is an acyl group, and the other symbols are the same as defined above, may be prepared by subjecting the 
compound of the formula [I] wherein Z is a (3-D-glucopyranosyl group, i.e. a compound of the formula [I -a]: 



OY O 




[I-a] 



OH 



wherein the symbols are the same as defined above, to acylation. 

[0031] Among the compounds [I] of the present invention, the compound of the formula [I] wherein 2 is a p-D-glu- 
copyranosyl group wherein the 2- and 3-hydroxy groups are acylated, i.e. a compound of the formula [l-c]: 




[I-c] 



wherein the symbols are the same as defined above, may be prepared by protecting the 4- and 6-hydroxy groups of 
the p-D-glucopyranosyl group of the compound [l-a] to give a compound of the formula [III]: 
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[HI] 



[0032] In the compound [III] the protLina orouo mT?J 1 f0 " 0Wedby removin 9 sa,d P^cting groups therefrom, 
groups preferably combine IToSwZTe^T * C ° nVen,, ° nal P rotectin 9 9roup, but these two protecting 
[0033] Theacylationre^ 

organic acid corresponding to the dlired acyl roup (e g C 1 ''"i "7 * ° Ut by an 

ylic acid, a lower a.koxycarboxylic acid, benzoic acid etc) o^as^ 
these groups being referred to as acy.ating afle^^a^^ScT 3 

co^plnd is' Sdoul *£^?S^* *™ "* '*"»■ « * «» *«" wrth the starting 
a reactive derivative of the oman ES fcw^ZZ*^™" 9 ^ h 3 Me SO,vent - and the taction of 

Sas^ S 

used after converting it into a fL ac!^^^ 

^L^Z^ZZl^S^ ^ inClUd6S ' ^ 6XamP,e ' - ^ a " ^ ^ or an 

potassium carbo^e); an aLS^ Todi mhTdro' °T ^ 

carbonate); an alkali metal hydride (eq sodium hvli^ n J 9 s ^' u ™ h y dro 9 en carbonate, potassium hydrogen 

alkylamine (e.g. triethylamin ^ isoD^vSr^f % T ° f 3 " ° rganic base such as a ™°we' 

[0039] The Lent may "an ^ dimethy, aniline, etc. 

dimethylformamide, tetrahydrofuran, acetolile pyhSlne etc r6aCt '° n ' eXamP ' e ' dichlora ^hane, 

Sin 2 STTd' XT" iS ^ USe "" " • intem « iaK °< «» *-»' P"l* 
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wherein the symbols are the same as defined above, may be prepared by removing a hydrogen atom and a leaving 
group: A from an indane-type compound of the formula [IV]: 



OY O 




[IV] 



wherein A is a leaving group, and the other symbols are the same as defined above; which is prepared by previously 
introducing a leaving group: A into a compound of the formula [I] wherein X is a methylene group and the dotted line 
f5 means the absence of a double bond. 

[0044] The removal is carried out in the presence or absence of a base in a solvent or without a solvent. 

[0045] The leaving group: A may be any conventional leaving group, preferably a halogen atom such as chlorine, 

bromine, etc., m ethanes u If onyloxy group, p-toluenesulfonyloxy group, and the like. 

[0046] The base includes, for example, an organic base such as a tri-lower alkylamine (e.g. triethylamine, diisopro- 
20 pylethylamine, etc.); pyridine; dimethylaminopyridine; aniline; dimethylaniline; etc. 

[0047] The solvent may be any conventional one which does not affect the reaction, for example, dichloromethane, 
dimethylformamide, tetrahydrofuran, pyridine, etc. 

[0048] The reaction is carried out at a temperature of from under cooling to with heating, preferably with heating, 
more preferably at a temperature from 100°C to 150°C. 
25 [0049] By this removal, there may be obtained a mixture of a 5-indene-type compound and a 6-indene-type com- 
pound, and the present invention also includes this mixture as well. When a mixture of a 5-indene-type compound and 
a 6-indene-type compound is obtained, if necessary, both indene-type compounds are separated by chromatography, 
etc. 

[0050] The starting compound [II] may be prepared by condensing an acetophenone compound of the formula [V]: 



OY O 




[V] 



^o wherein T is a (3-D-glucopyranosyl group or 4-0-(cc-D-glucopyranosyl)-(3-D-glucopyranosyl group wherein a hydroxy 
group of these groups may optionally be protected, and OY is the same as defined above, with an aldehyde derivative 
of the formula [VI]: 



OHC 




so wherein the symbols are the same as defined above, and if necessary, removing the protecting group from the product, 
and further by acylating the product, if necessary. 

[0051] When Z' of the starting compound [V] is a (3-D-glucopyranosyl group having a protected hydroxy group or a 
4-0-(a-D-glucopyranosyl)-P-D-glucopyranosyl group having a protected hydroxy group, the protecting group may be 
any conventional protecting group such as a lower alkanoyl group, and said protecting group may be removed by a 
55 conventional method such as hydrolysis. 

[0052] The condensation reaction of the acetophenone compound [V] and the aldehyde derivative [VI] is carried out 
by a conventional method, for example, in the presence of a base (e.g. an alkali metal hydroxide, etc.) in a solvent (e. 
g. an organic solvent such as methanol, ethanol, or a mixture of these organic solvents and water) at a temperature 
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of from under cooling to with heating, preferably at a temperature from 10°C to 30°C. 

[0053] When the acylation reaction is necessary in the preparation of the starting compound [I I], the acylation reaction 
may be carried out by the same procedures as in the acylation reaction of the compound [l-a) or the compound [III] 
The degree of the acylation, i.e. the acylation of all hydroxy groups or selective acylation of the specific hydroxy group 
of the glucosyl group, may be selected by controlling the difference of stereo-structural circumstance around the hy- 
droxy groups, and/or the amount of the acylating agent. 

[0054] The compound [II] thus obtained may be used in the subsequent reaction after purification, but may be used 
without purification. 

[0055] The compound [IV] may be prepared by the processes as shown in the following scheme. 




A' 



(a) 



OH 



[VII] 




A" 



OY O 



(b) 



[VIII] 




(c) 




OY O 



A' (d) 




wherein A' is a protected hydroxy group, and the other groups are the same as defined above, that is, by the steps: 

a) preparing a Grignard reagent from the compound [VII] and magnesium by a conventional manner, reacting the 
reagent with dimethylformamide, etc. in a suitable solvent (e.g. tetrahydrofuran) to give a formylized compound 
[VIII], wherein a protecting group for A' may be any conventional protecting group which can be removed by a 
conventional method, for example, tetrahydropyranyl group; 

b) condensing the compound [VIII] with the compound [V] to give the compound [IX], which is carried out by the 
same procedures as in the preparation of the compound [II]; 

c) reducing the compound [IX] to give the compound [X], which is carried out by the same procedures as in the 
preparation of the compound [I]; and 

d) removing the protecting group, converting the hydroxy group into a leaving group to give the compound [IV] 
wherein the conversion reaction of the hydroxy group into a leaving group is carried out by reacting with a halo- 
genating agent, methanesulfonyl chloride, p-toluenesulfonyl chloride, etc. in a suitable solvent (e.g. pyridine) in 
the presence or absence of a base in a conventional manner 

The starting compound [V] of the present invention may be prepared (i) according to a method disclosed in Journal 
of Med.cmal and Pharmaceutical Chemistry, vol. 5, p. 1054 (1962), for example, by reacting 2\6'-dihydroxyacetophe- 
none with 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl bromide in the presence of potassium hydroxide in an aqueous 
acetone, followed by protecting a phenolic hydroxy group, if necessary; or (ii) heating 2\6'-dihydroxyacetophenone 
with 2,3,4,6-tetra-O-acetyl-ct-D-glucopyranosyl bromide or 2,3,6-tri-0-acetyl-4-0-(2.3,4,6-tetra-0-acetyl-a-D-glucop- 
yranosyl)-a-D-glucopyranosyl bromide in the presence of cadmium carbonate in toluene, refluxing the mixlure and if 
necessary, followed by protecting a phenolic hydroxy group. 

[0056] In the present specification and claims, the lower alkoxy group means a straight chain or branched chain 
alkoxy group having 1 to 6 carbon atoms, preferably 1 to 4 carbon atoms, for example, methoxy group, ethoxy group 
propoxy group, isopropoxy group, butoxy group, isobutoxy group, tert-butoxy group, etc. 

[0057] The C 2 .2o alkanoyl group means a straight chain or branched chain alkanoyl group having 2 to 20 carbon 
atoms, for example, acetyl group, propionyl group, butyryl group, 2-methylpropionyl group, valeryl group, pivaloyl group 
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lauryl group, myristoyl group, palmitoyl group, stearoyl group, etc. 

[0058] Among the aforementioned alkanoyl groups, the lower alkanoyl group means a straight chain or branched 
chain alkanoyl group having 2 to 7 carbon atoms, preferably ones having 2 to 5 carbon atoms. 
[0059] The (i-D-glucopyranosyl has the structure of the following formula: 



10 




OH 

and the 4-0-(a-D-glucopyranosyl)-(i-D-glucopyranosyl has the structure of the following formula: 



20 




Effects 

25 

Experiment: Urine glucose increasing activity in rats 
Method: 

30 [0060] A test compound solution (dosage; 100 mg/kg) was orally administered twice at 8-hr intervals to male SD- 
rats (3 to 5 rats/group, 6 wk old). A test compound solution was prepared by adding Tween 80 (Nacalai Tesque, Ltd., 
Japan, final concentration: 0.5 % aqueous solution) to a test compound (the compound of the following Examples or 
phlorizin) at a rate of 1 00 mg/5 ml. In the control group, a 0.5 % aqueous Tween 80 solution (5 ml/kg) was administered 
instead of the test compound solution. Rats were housed individually into a metabolite cage, and urine was collected 

35 for 24 hours after the first administration of the test compound. After measuring the urine volume, the urine was cen- 
trifuged in order to remove the impurity, and the urine glucose concentration therein was determined by glucose-ana- 
lyzer (Apec Co., Ltd.). The amount of the urine glucose (mg) excreted for 24 hours was determined based on the urine 
volume (ml), the urine glucose concentration therein (mg/dl), and the weights of rats, and expressed as mg/24 hr/200 
g of body weight. The results are shown in Table 1 . 

40 



Table 1 



In Tested Group (Example No.) 


Urine glucose amount * 1 ) (mg/24 hr/200 g) 


1 


591 ±105 


3 


140+10 


4 


461 ±29 


5*2) 


326.7±43.2 


6 


1 281. 9±1 37.2 


7 


1198.8±102.2 


8 


582.6±18.0 


9 


719.9±45.0 


11 


687.6+47.7 



*1): Average±standard deviation 

*2): A mixture was used as a test compound. 
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In Tested Group (Example No.) 


yiuLrttoe ciiTiouni * \\T\QIc.h nr/^UQ Q) 


13 


797 7+07 ^ 


14 




15 


235.8±20.4 


16 


412.6+33.1 


17 


331.3±39.3 


Phlorizin 


12.7±6.9 


Control group 


2.5±1.3 



[0061] As is dear from the above results, the propiophenone derivative [I] of the present invention show about 11 to 
1 00 times as strong unne glucose increasing activity as phlorizin does. 

Examples 

?k ^ Venti ° n iS mUStrated 10 m ° re detail by the fo,lowin 9 Exam P^s and Reference Example but 

should not be construed to be limited thereto. K 

Example 1 

En 7° ffST,? 6-tetraO-acetyl-p-D^lucopyranosyloxy)-6'-hydroxyacetophenone (965 mg), benzo 

2 I a h th w " ( 50 m9) e,han0 ' ( 1 ° m,) iS 3dded dr0pwise a 50 % a * ueo » s P° tassi ^ hydroxide solution 
(2 ml), and the mixture .s st,rred at room temperature overnight. The mixture is evaporated to remove the solvent and 

1 IT, T , W T diiS ° PrOPyl 6,her The miXtUre is Stirred ' and the a ^ eous la ^ ■ collected The 
aqueous layer ,s neutralized w,th a 10 % hydrochloric acid under befooling, and extracted with ethyl acetate The 
resulting organic layer is washed with water, dried, and evaporated to remove the solvent to give crude 2'-(B-D-alu- 
co Py ranosyloxy)-6--hydroxy-3-(5-benzo[b]furanyl)acrylo P henone. This product is added to a solution of sodium tellu- 
rium hydride m ethanol (15 ml), which is previously prepared from te.lurium (383 mg) and sodium borohyd^e (270 
Tnn t a ?h n, "l 'tl eaC,ed 31 ^ tem P erature for 25 hour s The insoluble materials are removed by filtration 

S 1? W f h f ^ e,hW aC8tate ThS miXtUre iS Stirr6d ' and the ° raanb ^ is washed 
,o iTi m n POf f ' t0 rem ° Ve thS S ° IVent - ^ reSidUG iS puri,ied b V silica 9 el colu ™ chromatography 

to give 2 -(p-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[b]f uranyl)propiophenone (480 mg) 

4 ^fu^ 5 o 3 0 ° (2K 1 J=? 5 H2) ' 31 - 3 - 4 (6H ' m) ' 3 47 < 1H ' m >< 3 71 PH. ddd, J=1.7, 5.1, 11 4 Hz) 

i f, u i 7 7 H2) ' 4 93 (1H ' d ' J=? 4 HZ) ' 5 03 < 1H ' d ' J = 5 2 Hz >' 510 d H. d, J=4.6 Hz), 5 25 (1 H d J-5 3 Hz ' 
6.55 (1H d J = 8.2 Hz), 6.68 (1H, d, J = 7.8 Hz), 6.87 (1H, dd, J=1.0, 3.2 Hz) 7.21 (1H, dd, J .8, 8 5 Hz) 7 24 (1 H t 
J=8.3 Hz), 7.46 (1H, d, J=8.5 Hz), 7.53 (1H, d, J=1.3 Hz), 7.92 (1H, d, J=2 2 Hz) 10 98 ( H s) 
FABMS (rn/z): 467 [(M+Na) + ] ' 

Example 2 

f!2n 7° 3 h?l e ? 2 ': (2 c 3 ' 4 ' 6 " ,e,ra °" ace ^ | -P- D -9 luco Pyranosyloxy)-6'-hydroxyacetoph (1 500 mg), benzo 
(3 ml), and the mixture ,s stirred at room temperature overnight. The mixture is subjected to catalylic hydrogenation 
bvZl^ 

Z m T » ? 15 Concen,rated under reduced P^^ure. To the residue are added toluene and water and 
the m.xture ,s stirred. The aqueous layer is collected by fiflration, acidified with a 10 % hydrochloric acid unde ice- 

sTII^ aCeta,e " ° b,ained ° r93niC ' ayer is wash ed with wate", dried, a^Eld~ 
remove the solvent. The residue is purified by silica gel column chromatography to give 2'-(p-D-glucopyranosyloxv)- 

f^ d ;^ 032 mg). The physical properties of this "oduct are^theTamets 

those of the compound of Example 1 . 
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Example 3 

[0065] 2 , -(2 ) 3,4,6-Tetra-0-acetyl-p-D-glucopyranosyloxy)-6 , -hydroxyacetophenone (1268 mg) and benzo[b]furan- 
5-carbaldehyde (911 mg) are treated in the same manner as in Example 1 to give crude 2'-(P-D-glucopyranosyloxy)- 

5 6'-hydroxy-3-(5-benzo[b]furanyl)acrylophenone. This product is dissolved in a mixture of ethanol (20 ml) and acetic 
acid (2 ml), and the mixture is subjected to catalytic hydrogenation by using 10 % palladium carbon (0.5 g) under 
atmospheric pressure. The catalyst is removed by filtration, and the filtrate is concentrated under reduced pressure. 
To the residue are added ethyl acetate and water, and the mixture is stirred. The organic layer is collected, washed 
with a saturated aqueous sodium hydrogen carbonate solution, dried, and evaporated to remove the solvent. The 

10 residue is pulverized with chloroform-diisopropyl ether, and the obtained powder is collected by filtration and dried to 
give 2 , -(P-D-glucopyranosyloxy)-6 , -hydroxy-3-(2,3-dihydro-5-benzo[b]furanyl)propiophenone (920 mg). 

NMR (DMSO-d 6 ) 6: 2.81 (2H, t, J=7.5 Hz), 3.12 (2H, t, J=8.6 Hz), 3.15-3.38 (6H, m), 3.46 (1H, m), 3.70 (1H, m), 
4 46 (2H, t, J=8.7 Hz), 4.55 (1H, t, J=5.7 Hz), 4.91 (1H, d, J=7.5 Hz), 5.02 (1H, d, J=5.2 Hz), 5.09 (1H, d, J=4.7 Hz), 
5.20 (1H, d, J=5.3 Hz), 6.55 (1H, d, J=8.3 Hz), 6.62 (1H, d, J=8.1 Hz), 6.67 (1H, d, J=7.7 Hz), 6.95 (1H, dd, J=1.8, 8.1 

15 Hz), 7.11 (1H, broad-s), 7.24 (1H, t, J=8.3 Hz), 11.00 (1H, s) 
FABMS (m/z): 469 [(M+Na) + ] 

Example 4 

20 [0066] The corresponding starting compounds are treated in the same manner as in Example 1 to give 2'-(|i-D- 
glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[b]thienyl)propiophenone. 

NMR (DMSO-d 6 ) 6: 3.03 (2H, t, J=7.3 Hz), 3.1-3.4 (6H, m), 3.47 (1H, m), 3.71 (1H, ddd, J=1.5, 5.1, 11.7 Hz), 
4.56 (1H, t, J=5.7 Hz), 4 93 (1H, d, J=7.3 Hz), 5.03 (1H, d, J=5.1 Hz), 5.10 (1H, d, J=4.4 Hz), 5.26 (1H, d, J=5.1 Hz), 
6.55 (1H, d, J=8.1 Hz), 6.69 (1H, d, J=8.1 Hz), 7.26 (1H, t, J=8.1 Hz), 7.29 (1H, dd, J=1.5, 8.8 Hz), 7.38 (1H, dd, J=0.7, 
25 5.5 Hz), 7.70 (1H,d,J=5.5 Hz), 7.76(1 H,d,J=0 7 Hz), 7.87(1 H,d,J=8.1 Hz), 11.01 (1H, s) 
FABMS (m/z): 483 [(M+Na) + ] 

Example 5 

30 [0067] 

(1) 6-Bromoindan-1-ol (3.01 g) and dihydropyrane (1.78 g) are dissolved in dichloromethane (50 ml), and thereto 
is added pyridinium p-toluenesulfonate (178 mg), and the mixture is stirred at room temperature for 1 .5 hour. The 
reaction solution is washed with a saturated aqueous sodium hydrogen carbonate solution, dried, and evaporated 

35 to remove the solvent. The residue is purified by silica gel column chromatography (solvent; hexane/ethyl acetate) 

to give 6-bromo-1-tetrahydropyranyloxyindane (4.10 g). 
MS (m/z): 296, 298 (M + ) 

(2) A mixture of magnesium (228 mg) and iodine (3 mg) in tetrahydrofuran (3 ml) is heated at 60°C under argon 
atmosphere : and thereto is added dropwise with stirring a solution of 6-bromo-1 -tetrahydropyranyloxyindane (2.60 

40 g) in tetrahydrofuran (5 ml). After addition, the mixture is stirred at 70°C for one hour. To the mixture is added 

dropwise a solution of dimethylformamide (959 mg) in tetrahydrofuran (2 ml) under ice-cooling, and the mixture is 
stirred under ice-cooling for one hour. The reaction solution is poured into a mixture of ice-acetic acid, and extracted 
with ethyl acetate. The extract is washed with water, dried, and evaporated to remove the solvent. The residue is 
purified by silica gel column chromatography (solvent; hexane/ethyl acetate) to give 1 -tetrahydropyranyloxyindane- 

45 6-carbaldehyde (1081 mg). 

MS (m/z): 246 (M+) 

(3) 2'-(2,3,4,6-Tetra-0-acetyl-p-D-glucopyranosyloxy)-6'-hydroxyacetophenone and 1 -tetrahydropyranyloxyin- 
dane-6-carbaldehyde are treated in the same manner as in Example 1 to give 2'-(P-D-glucopyranosyloxy)-6'-hy- 
droxy-3-(1-tetrahydropyranyloxyindan-6-yl)propiopheneone. 

50 FABMS (m/z): 567 [(M+Na) + ] 

(4) 2'-((3-D-Glucopyranosyloxy)-6'-hydroxy-3-(1-tetrahydropyranyloxyindan-6-yl)propiophenone (1160 mg) is dis- 
solved in pyridine (10 ml), and thereto is added acetic anhydride (1 .63 g), and the mixture is stirred at room tem- 
perature overnight. The mixture is evaporated to remove the pyridine, and the residue is dissolved in ethyl acetate, 
washed with water, dried, and evaporated to remove the solvent to give 2'-(2,3,4,6-tetra-0-acetyl-p-D-glucopyran- 

55 osyloxy)-6'-acetoxy-3-(1 -tetrahydropyranyloxyindan-6-yl)propiophenone ( 1 438 mg). This product is dissolved in a 

mixture of acetic acid (20 ml), tetrahydrofuran (10 ml) and water (5 ml), and the mixture is stirred. The organic 
layer is collected, washed with water, dried, and evaporated to remove the solvent. The residue is purified by silica 
gel column chromatography (solvent; chloroform/acetone) to give 2 , -(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosy- 
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loxy)-6'-acetoxy-3-(1-hydroxyindan-6-yl)propiophenone (1071 mg). 
FABMS (m/z): 693 [(M+Na) + ] 

(5) 2 , -(2 l 3,4,6-Tetra-0-acetyl-p-D-glucopyranosyloxy)^ , -acetoxy-3-(1-hydroxyindan-6-yl)propiophenone (1054 
mg) is dissolved in pyridine (30 ml), and thereto is added p-toluene sulfonylchloride (329 mg), and the mixture is 
stirred at 75"C overnight. To the mixture is added p-toluene sulfonylchloride (1 50 mg), and the mixture is refluxed 
for two days. The mixture is evaporated to remove the pyridine, and the residue is dissolved in ethyl acetate. The 
mixture is washed with water, dried, and evaporated to remove the solvent. The residue is purified by silica gel 
column chromatography (solvent; chlorofomV-ethyl acetate) to give a mixture of 2'-(2.3,4,6-tetra-0-acetyl-p-D- 
glucopyranosyloxy)-6'-hydroxy-3-(inden-6-yl)propiophenone and 2'-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosy- 
loxy)-6'-hydroxy-3-(inden-5-yl)propiophenone (1:1) (676 mg). 

FABMS (m/z): 633 [(M+Na) + ] 

(6) A mixture (660 mg) of 2'-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-6'-hydroxy-3-(inden-6-yl)propiophe- 
none and 2'-(2,3,4,6-tetra-0-acetyl-p-D-glucopyranosyloxy)-6'-hydroxy-3-(inden-5-yl)propiophenone is dissolved 
in methanol (20 ml), and thereto are added potassium carbonate (1 g) and water (0.2 ml), and the mixture is stirred 
at room temperature for one hour. The reaction solution is neutralized with a 10 % hydrochloric acid under ice- 
cooling, and thereto is added ethyl acetate. The mixture is stirred, and the organic layer is collected The organic 
layer is washed with water, dried, and evaporated to remove the solvent. The residue is purified by silica gel column 
chromatography (solvent; chloroform/methanol) to give a mixture of 2'-(p-D-glucopyranosyloxy)-6'-hydroxy-3-(in- 
den-6-yl)propiophenone and 2'-(P-D-glucopyranosyloxy)-6'-hydroxy-3-(inden-5-yl)propiophenone (VI) (441 mg) 

NMR (DMSO-dg) 8: 2.94 (2Hx2, t, J=7.5 Hz), 3.1-3.4 (8Hx2, m), 3.46 (1Hx2, m), 3.70 (1Hx2, ddd J=1 9 5 3 
11.7 Hz), 4.55 (1Hx2, t, J=5.4 Hz), 4.93 (1Hx2, d, J=7.2 Hz), 5.02 (1Hx2, d, J=5.2 Hz), 5 09 (1Hx2 d J=4 7 Hz)' 
5.22 (1Hx2, d, J=5.1 Hz), 6.53 (1H, dt, J=5.5, 2.0 Hz), 6.55 (1Hx2, d, J=8.4 Hz). 6.58 (1H, dt, J=5 5 20 Hz) 6 68 

(1Hx2,d,J=8.1Hz),6.88(1Hx2,m),7.07(1H,dd,J=1.5,7.6Hz),7.14(1H.dd,J=1.5,7 8Hz) 7 25(1Hx2 t J=8 3 
Hz), 7.29 (1H, d, J=8.0 Hz), 7.31 (1H, s), 7.36 (1H, d, J=7.6 Hz), 7.39 (1H, s), 11.02 (1Hx2 s) 
FABMS (m/s): 465 [(M+Na) + ] 

Example 6 



[0068] 



(1 ) To a mixture of 2'-(p-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[b]furanyl)propiophenone (4.4 g) and dichlo- 
romethane (80 ml) are added benzaldehyde dimethyl acetal (3.04 g) and p-toluenesuffonic acid (0.19 g), and the 
mixture is stirred at room temperature for two hours. The mixture is evaporated to remove the solvent, and the 
resulting residue is dissolved in ethyl acetate. The organic layer is washed with water, dried, and evaporated to 
remove the solvent. The residue is purified by silica gel column chromatography (solvent; chloroform/methanol) 
to give 2'-(4,6-0-benzyhdene-p-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[b]furanyl)propiophenone (5 84 g) 

NMR (DMSO-d 6 ) 5: 3.00 (2H, t, J=7.6 Hz), 3.2-3.4 (6H, m), 3.5-3.6 (1H, m), 4,20 (1H, t, J=5 1 Hz) 5 17 (1H 
d, J=7.7 Hz), 5.47 (1 H, d, J=5.2 Hz), 5.58 (1 H, s), 5.59 (1 H, d, J=5.8 Hz), 6.57 (1 H, d, J=8. 1 Hz), 6 72 (1 H d J^8 1 
Hz), 6.89 (1 H, dd, J=1 .0, 2.2 Hz), 7.21 (1 H, dd, J=1 .9, 8.5 Hz), 7.25 (1 H, t, J=8.3 Hz), 7.35-7.55 (7H m) 7 94 (1 H 
d, J=2.2 Hz), 10.82 (TH, s) ' ' ' 

FABMS (m/z): 555 [(M+Na)+] 

(2) 2 , -(4,6-0-Benzylidene-p-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[b]furanyl)propiophenone (5 78 g) is dis- 
solved in pyridine (50 ml), and thereto is added acetic anhydride (6.65 g), and the mixture is stirred at room tem- 
perature for four hours. To the reaction solution is added ethyl acetate, and the mixture is poured into ice-10 % 
hydrochloric acid. The mixture is stirred, and the organic layer is collected, washed with water, dried and evapo- 
rated to remove the solvent to give crude 2'-(2,3-di-0-acetyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6'-ace- 
toxy-3-(5-benzo[b]furanyl)propiophenone (7.24 g). This product (520 mg) is dissolved in acetic acid (10 ml), and 
thereto are added water (1 .5 ml) and p-toluenesulfonic acid (45 mg). The mixture is stirred at 50°C for five hours 
and thereto are added water and ethyl acetate. The mixture is stirred, and the organic layer is collected, washed 
with water, dried, and evaporated to remove the solvent. The residue is purified by silica gel column chromatography 
(solvent; chloroform/methanol) to give 2 , -(2,3-di-0-acetyl-p-D-glucopyranosyloxy)-6'-acetoxy-3-(5-benzofblfura- 
nyl)propiophenone (360 mg). 

NMR (DMSO-d 6 ) 5: 1.88 (3H, s), 2.00 (6H, s), 2.9-3.1 (4H, m), 3.5-3.8 (4H, m). 4.75 (1H. t, J=5 5 Hz) 4 90 
(1H, dd, J=8.0, 9.8 Hz), 5.11 (1H, t, J=9.2 Hz), 5.50 (1H, d, J=7.9 Hz), 5.59 (1H, d. J=5.7 Hz), 6 88 (1H d j=7 9 
Hz), 6.90 (1H : d, J=2.2 Hz), 7,16 (1H, d, J=8.1 Hz), 7.17 (1H, dd, J=1.7, 8.5 Hz), 7.44 (1H, t, J=8.2 Hz), 7 48 (1H 
d, J=1 .8 Hz), 7.49 (1 H, d, J=8.6 Hz), 7.94 (1 H, d, J=2.2 Hz) ' ' 

FABMS (m/z): 593 [(M+Na) + ] 
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Example 7 
[0069] 

s (1) 2'-(2,3-DiO-acetyl-4,6-0-benzylidene^^^ 

none (7.20 g) is dissolved in a mixture of tetrahydrofuran (40 ml) and methanol (40 ml), and thereto are added 
sodium hydrogen carbonate (4.28 g) and water (0.8 ml), and the mixture is stirred at 50°C for 6.5 hours. The 
sodium hydrogen carbonate is removed by filtration, and the filtrate is concentrated under reduced pressure. The 
residue is dissolved in ethyl acetate, and the mixture is washed with water, dried, and evaporated to remove the 

10 solvent. The residue is purified by silica gel column chromatography (solvent; chloroform/ethyl acetate) to give 2'- 

(2,3-di-0-acetyl-4,6-0-benzylidene-p-D-glucopyranosyloxy)-6 , -hydroxy-3-(5-benzo[b]furanyl)-propiophenone 
(5.20 g). 

NMR (DMSO-d 6 ) 5: 1.98 (3H, s), 2.01 (3H, s), 2.90-3.05 (4H, m), 3.70-4.00 (3H, m), 4.25-4.35 (1H, m), 5.05 
(1 H, dd, J=7.9, 9.4 Hz), 5.41 (1 H, t, J=9.4 Hz), 5.58 (1 H, d, J=7.9 Hz), 5.63 (1 H, s), 6.60 (1 H : d, J=7.7 Hz), 6.68 
15 (1 H, d, J=8. 1 Hz), 6.89 (1 H, d, J=2.2 Hz), 7. 1 9 (1 H, dd, J=1 .8, 8.6 Hz), 7.21 (1 H, t, J=8.3 Hz), 7.38 (5H, s), 7.45-7.55 

(2H, m), 7.94.(1H, d, J=2.2 Hz), 10.28 (1H, s) 

FABMS (m/z): 639 [(M+Na) + ] 
(2) 2'-(2,3-Di-0-acetyl-4 1 6-0-benzylidene-p-D-glucopyranosyloxy)-6 , -hydroxy-3-(5-benzo[bJfuranyl)propiophe- 
none (1 .21 g) is dissolved in acetic acid (15 ml), and thereto are added water (1 .5 ml) and p-toluenesulfonic acid 
20 (43 mg), and the mixture is stirred at room temperature for 4.5 hours. To the reaction solution are added water and 

ethyl acetate, and the mixture is stirred. The organic layer is collected, washed with water, dried, and evaporated 
to remove the solvent. The residue is purified by silica gel column chromatography (solvent; chloroform/methanol) 
to give 2 , -(2,3-di-0-acetyl-p-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[b]furanyl)propiophenone (915 mg). 

M.p. 127-129°C 

25 NMR (DMSO-d 6 ) 8: 1.92 (3H, s), 2.00 (3H, s), 2.85-3.05 (4H, m), 3.45-3.75 (4H, m), 4.75 (1H, t, J=5.4 Hz), 

4.87 (1H, dd, J=8.0, 9.8 Hz), 5.09 (1H, t, J=9.7 Hz), 5.36 (1H, d, J=7.9 Hz), 5.55 (1H, d, J=5.6 Hz), 6.57 (1H, d, 
J=7.8 Hz), 6.68 (1 H, d, J=8.1 Hz), 6.88 (1 H, d, J=2.2 Hz), 7. 17 (1 H, d, J=9.6 Hz), 7,1 9 (1 H, t, J=8.3 Hz), 7.48 (1 H, 
d, J=9.3 Hz), 7.49 (1H, d, J=1.0 Hz), 7.93 (1H, d, J=2.2 Hz), 10.28 (1H, s) 
FABMS (m/z): 551 [(M+Na) + ] 

30 

Examples 8-10 

[0070] The corresponding starting compounds are treated in the same manner as in Example 7 to give the compounds 
as listed in Table 2. 

35 o 
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OH 0 








Ex. 
No. 


HO 






HO 1 — f 
OR 




R 


Physical Properties 






M.p. 89-93°C 


8 


CH 3 CH 2 OCH 2 CO 


FABMS (m/z): 639 [(M+Na)+j 
NMR (DMSO-d 6 ) 6 : 1.06 (3H, t, J=7.0 Hz), 1.12 
(3H. t, J=7.0 Hz), 2.9-3.1 (4H, m), 3.4-3.6 (7H, m), 
3.7-3.8 (1H, m). 3.95 (2H, dd, J=13.8. 16.8 Hz), 4.10 
(2H. dd, J=9.8. 16.8 Hz), 4.74 (1H, t, J=5.9 Hz), 4.93 
(1H, dd, J=8.0, 9.7 Hz), 5.18 (1H. t. J=9.5 Hz), 5.43 
(1H, d, J=8.0 Hz). 5.62 (1H, d, J=5.5 Hz), 6.58 (1H 
d, J=8.1 Hz), 6.69 (1H, d, J=8.1 Hz), 6.87 (1H, dd ' 
J=1.0, 2.2 Hz), 7.17 (1H, dd, J-2.5, 8.3 Hz), 7.19 ' 
(1 H, t, J=8.3 Hz), 7.47 (1 H, d, J=9.2 Hz), 7.49 (1 H. 
d, J=1 .8 Hz). 7.93 (1H, d, J=2.2 Hz), 10.28 (1 H, s) 






M.p. 114-116°C 


9 


i 

CH 3 OCH 2 CO 


FABMS (m/z): 61 1 f(M+Na)+] 
NMR (DMSO-d 6 ) 6 : 2.9-3.1 (4H, m). 3.26 (3H, s), 
3.29 (3H, s), 3.5-3.8 (4H, m). 3.93 (2H. dd, J=12 9 
16.8 Hz), 4.07(2H. dd. J=8.5, 16.7 Hz), 4.74 (1H, t, 
J=5.9 Hz), 4.94 (1H, dd. J=7.9, 9.8 Hz). 5.19 (1H t 
J=9.2 Hz). 5.44 (1H. d, J=7.9 Hz). 5.64 (1H, d, J=55 
Hz), 6.58 (1H, d. J=7.8 Hz), 6.69 (1H. d, J=8.1 Hz). 
6.88 (1H, d. J=2.2 Hz), 7.17 (1H. dd. J=1.8, 8.4 Hz)'. 
7.19 (1H, t, J=8.3 Hz). 7.47 (1H, d. J=8.3 Hz), 7.49 ' 
(1H, s), 7.93 (1H. d, J=2.2 Hz). 10.28 {1H, s)' 
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10 



5 



10 



CH 3 CH 2 OCO 



FABMS (m/z):611 [(M+Na) + ] 
NMR (DMSO-d 6 )5: 1.17 (3H, t, J=7.2 Hz), 1.20 
(3H, t, J=7.1 Hz), 2.9-3.1 (4H, m), 3.5-3.8 (4H, m), 
4.0-4.2 (4H, m), 4.70 (1H, dd. J=7.9, 9.8 Hz), 4.74 
(1H, t, J=5.9 Hz), 4.95 (1H, t, J=9.6 Hz), 5.44 (1H, d, 
J=8.0 Hz), 5.71 (1H, d, J=5.9 Hz), 6.58 (1H, d, J=8.4 
Hz), 6.66 (1H, d, J=7.9 Hz), 6.88 (1H, dd, J. 1.0, 2.2 
Hz), 7.17 (1H, dd, J=2.0, 8.8 Hz), 7.19 (1H, t, J=8.3 
Hz), 7.48 (1H, d, J=9.1 Hz), 7.49 (1H, s), 7.93 (1H, 
d, J=2.2 Hz), 10.26 (1H, s) 



15 



Example 11 



[0071] To a solution of 2'-((3-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[b]furanyl)propiophenone (889 mg) and 
20 ethoxyacetic acid (250 mg) in pyridine (25 ml) is added N,N-bis(2-oxo-3-oxazolidinyl)phosphinic chloride (1527 mg) 
under ice-cooling, and the mixture is stirred at room temperature tor 19 hours. To the reaction solution are added a 
saturated aqueous sodium hydrogen carbonate solution and chloroform, and the mixture is stirred. The organic layer 
is collected, washed with water, dried, and evaporated to remove the solvent. The residue is dissolved in a mixture of 
methanol (10 ml) and tetrahydrofuran (10 ml), and thereto is added triethylamine (202 mg). The mixture is stirred at 
25 so°C for 40 minutes, and evaporated to remove the solvent. The residue is dissolved in ethyl acetate, and the mixture 
is washed with water, dried, and evaporated to remove the solvent. The residue is purified by silica gel column chro- 
matography (solvent; chloroform/methanol) to give 2 , -(6-0-ethoxyacetyl-(i-D-glucopyranosyloxy)-6 , -hydroxy-3-(5-ben- 
zo[b]furanyl)propiophenone (377 mg). 

NMR (DMSO-d 6 ) 8: 1 .06 (3H, t, J=7.0 Hz), 2.99 (2H, t, J=7.4 Hz), 3. 1 -3.3 (5H, m), 3.41 (2H, q, J=7.0 Hz), 3.6-3.7 
30 (1H, m), 3.96 (1H, d, J=16.6 Hz), 4.03 (1H, d, J=16.6 Hz), 4.1-4.2 (1H, m), 4.36 (1H, dd, J=1.8, 11.7 Hz), 4.98 (1H, d, 
J=7 3 Hz), 5.22 (1 H, d, J=4.5 Hz), 5.31 (1 H, d, J=5.5 Hz), 5.34 (1 H, d, J=5.2 Hz), 6.56 (1 H, d, J=8.1 Hz), 6.64 (1 H, d, 
J=8.1 Hz), 6.87 (1H, dd, J=1.0, 2.2 Hz), 7.20 (1H, dd, J=1.8, 8.1 Hz), 7.23 (1H, t, J=8.3 Hz), 7.46 (1H, d, J=8.4 Hz), 
7.51 (1H, d, J=1.4 Hz), 7.93 (1H,d, J=2.2 Hz), 10.87 (1H, s) 
FABMS (m/z): 553 [(M+Na) + ] 

35 

Examples 12-15 

[0072] The corresponding starting compounds are treated in the same manner as in Example 11 to give the com- 
pounds as listed in Table 3. 
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55 
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Tat?ie 3 



OH O 



Ex. 
No. 




RO-i \, 



R 



Physical Properties 



12 



CH 3 OCH 2 CO 



FABMS (m/z): 539 [(M+Na) + ] 
NMR (DMSO-d 6 ) 5 : 2.99 (2H, t, J=7.1 Hz), 3.24 
(3H, s), 3.15-3.40 (5H, m), 3.60-3.70 (1H, m), 3.94 
(1H, d, J=16.6 Hz), 4.00 (1H, d, J=16.6 Hz). 4.16 
(1H, dd, J=6.8, 11.9 Hz), 4.37 (1H, dd, J=1.8, 11.8 
Hz), 4.98 (1H, d. J=7.4 Hz), 5.23 (1H, d. J=4.8 Hz). 
5.33 (1H. d, J=4.8 Hz), 5.36 (1H, d, J=5.3 Hz), 6.56 
(1H, d, J=8.1 Hz), 6.64 (1H, d, J=8.1 Hz), 6.88 (1H, 
d, J=2.7 Hz), 7.20 (1H, dd, J-1.8, 8.2 Hz), 7.24 (1H, 
d, J=8.3 Hz), 7.46 (1H, d. J=8.4 Hz), 7.51 (1H. d, 
J-1.4 Hz), 7.93 (1H, d. J=2.2 Hz). 10.86 (1H, s) 



13 



CH 3 CO 



FABMS (m/z): 509 [(M+Na) + ] 
NMR (DMSO-d 6 ) 8 : 1.95 (3H. s). 2.99 (2H, t, J=7.4 
Hz), 3.2-3.4 (5H, m), 3.5-3.7 (1H, m). 4.07(1 H, dd. 
J=6.6. 1 1 .8 Hz), 4.28 (1 H, dd. J=2.0, 1 1 .9 Hz). 4.97 
(1H. d. J=7.5 Hz), 5.20 (1H, d, J=4.6 Hz). 5.29 (1H. 
d, J=5.5 Hz). 5.34 (1H, d. J=5.2 Hz), 6.56 (1H, d. 
J=8.1 Hz). 6.65 (1H, d, J=8.1 Hz), 6.87 (1H, d, J=2.2 
Hz). 7.20 (1H, dd, J=1.8, 8.3 Hz), 7.24 (1H. t, J=8.3 
Hz), 7.46 (1H. d. J=8.4 Hz), 7.51 (1H, d, J=1.4 Hz). 
7.93 (1 H, d, J=2.2 Hz), 1 0.86. (1 H, s) 
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14 


A-rn 
\=/- C0 


FAB MS (m/z): 571 [(M+Na) + j 
NMR (DMSO-d 6 ) 8 : 2.37 (2H, t, J=7.3 Hz). 3.20- 
3.40 (5H, m), 3.75-3.85 (1H, m), 4.28 (1H, dd. J=7.5, 
11.8 Hz), 4.60 (1H. dd, J=1.8, 10.7 Hz), 5.02 (1H, d, 
J=7.4 Hz), 5.28 (1H, d. J=4.0 Hz), 5.40 (1 H, d, J=5.2 
Hz), 5.42 (1H, d, J=5.3 Hz), 6.53 (1H, d, J=8.1 Hz), 
6.68 (1H, d, J=8.1 Hz), 6.86 (1 H, dd, J=1 .0, 2.2 Hz), 
7.06 (1H, t, J=8.3 Hz), 7.17 (1H, dd, J=1.8, 8.5 Hz),' 
7.44 (1H, d, J=8.4 Hz), 7.49 (1H, d, J=1.4 Hz), 7.52 
(2H, t, J=7.8 Hz), 7.67 (1H, t, J=7.5 Hz), 7.93 (1H, d, 
J=2.2 Hz), 7.95 (2H, d, J=7.0 Hz), 10.28 (1H, s) 


15 


CH 3 (CH 2 ) 14 CO 


FABMS (m/z): 705 [(M+Na) + ] 
NMR (DMSO-d 6 ) 6 : 0.85 (3H, t, J=7.0 Hz), 1.10- 
1 .30 (24H, m), 1 .40-1 .50 (2H, m), 2.20 (2H. t, J=7.7 
Hz), 2.99 (2H, t, J=7.3 Hz), 3.25-3.35 (5H, m), 3.55- 
3.65 (1 H, m), 4.06 (1 H, dd, J=6.8, 1 1 .9 Hz). 4.31 (1 H, 
dd, J=1 .6, 1 1 .8 Hz), 4.97 (1 H, d, J=7.4 Hz), 5.24 
(1H, d. J=4.8 Hz), 5.31 (1H, d, J=5.5 Hz), 5.37 (1H, 
d, J=5.2 Hz), 6.56 (1H, d, J=8.1 Hz), 6.64 (1H, d, 
J=8.1 Hz), 6.87 (1 H, dd, J=1 .0, 2.2 Hz), 7.20 (1 H, 
dd, J-1.8, 8.5 Hz), 7.22 (1H, t. J=8.4 Hz), 7.45 (1H, 
d, J=8.5 Hz), 7.51 (1H, d, J=1.3 Hz), 7.93 (1H, d, 
J=2.2 Hz), 10.92 (1H, s) 



Example 16 

[0073] 242,3,6-Tri-0-acetyl-4-0-(2,3,4,6-tetra-0-acety^ 

acetophenone (1541 mg) and benzo[b]furan-5-carbaldehyde (350 mg) are treated in the same manner as in Example 
1 or 2 to give 2 , -[4-0-(a-D-glucopyranosyl)-p-D-glucopyranosyloxy]-6'-hydroxy-3-(5-benzo[b]furanyl)propiophenone 
(415 mg). 

NMR (DMSO-d 6 ) 8: 3.00 (2H, t, J=7.4 Hz), 3.0-3.8 (14H : m), 4.4-4.6 (2H, broad), 4.90 (2H, broad), 4.99 (1H, d, 
J=7.7 Hz), 5.06 (1H, d, J=3.7 Hz), 5.38 (1H, d, J=5.4 Hz), 5.47 (1H, broad), 5.60 (1H, broad), 6.56 (1H, dd, J=0.7, 8.4 
Hz), 6.69 (1 H, d, J=7.9 Hz), 6.8B (1 H, dd, J=1 .0, 2.2 Hz), 7.21 (1 H, dd, J=1 .8, 8.5 Hz), 7.24 (1 H, t, J=8.3 Hz), 7.46 (1 H, 
d, J=8.5 Hz), 7.53 (1 H, d, J=1 .2 Hz), 7.92 (1 H, d, J=2.2 Hz), 1 0.95 (1 H, s) 

FABMS (m/z): 629 [(M+Na) + ] 

Example 17 

[0074] 2'-[2,3,6-Tri-0-acetyl-4-0-(2,3,4,6-tetra-0-ace^^ 

acetophenone (1541 mg) and benzo[b]thiophene-5-carbaldehyde (389 mg) are treated in the same manner as in Ex- 
ample 1 to give 2'-[4-0-(a-D-glucopyranosyl)-(J-D-glucopyranosyloxy]-6'-hydroxy-3-(5-benzo[b]thienyl)propiophenone 
(645 mg). 

NMR (DMSO-d 6 ) 6: 3.03 (2H, t, J=7.6 Hz), 3.0-3.8 (14H, m), 4.51 (1H, t, J=5.5 Hz), 4.57 (1H, t, J=5.6 Hz), 4.88 
(1H, d, J=4.9 Hz), 4.91 (1H, d, J=5.6 Hz), 5.00 (1H, d, J=7.7 Hz), 5.06 (1H, d, J=3.8 Hz), 5.40 (1H, d, J=5.7 Hz), 5.47 
(1H, d, J=6.0 Hz), 5.61 (1H, d, J=3.3Hz), 6.56 (1H, d, J=8.4 Hz), 6.69 (1H, d, J=7.9 Hz), 7.25 (1H, t, J=8.3 Hz), 7.29 
(1 H, dd, J=1 .6, 8.7 Hz), 7.39 (1 H, d, J=5.5 Hz), 7.70 (1 H, d, J=5.4 Hz), 7.77 (1 H, d, J=1 .6 Hz), 7.87 (1 H, d, J=8.2 Hz), 
10.97 (1H, s) 

FABMS (m/z): 645 [(M+Na) + ] 
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Example 18 



pound of Example 1. 
Example 1 9 



Sv, ^ ^^f P° n , din 9 startin 9 compounds are treated in the same manner as in Example 11 to owe 2>-(6 O 
^2S52K ^r PmV '^'-^^^-(S-benzofbJfuranyDpropiophenone 9 ( 



Reference Example 1 



FABMS (m/z): 793 [(M+Na) + ] 



[Effects of the Invention] 
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10 



15 



[0081] Thus, the desired compound [I] of the present invention can treat hyperglycemia, by which the self-exacer- 
bating cycle of glucose toxicity is interrupted, so that the propiophenone derivatives [I] and pharmaceutical^ acceptable 
salts thereof are useful in the prophylaxis or treatment of diabetes such as insulin-dependent diabetes (l-type diabetes), 
insulin-independent diabetes (ll-type diabetes). 

Claims 

1 . A propiophenone derivative of the formula [I]: 



oy o 




[i] 



20 wherein X is an oxygen atom, a sulfur atom or a methylene group and the dotted line means the presence of a 

double bond, or X is an oxygen atom and the dotted line means the absence of a double bond, OY is a protected 
or unprotected hydroxy group, Z is a p-D-glucopyranosyl group, wherein the 2- and the 3-hydroxy groups or the 
6-hydroxy group may optionally be acylated by a group selected from a C 2 . 20 alkanoyl group, a lower alkoxy-lower 
alkanoyl group, a lower alkoxycarbonyl group and a benzoyl group, or 4-0-(a-D-glucopyranosyl)-p-D-glucopyran- 

25 osyl group, and where lower alkoxy means a straight or branched chain alkoxy group having 1 to 10 carbon atoms 

and lower alkanoyl means a straight or branched chain alkanoyl group having 2 to 7 carbon atoms, or a pharma- 
ceutically acceptable salt thereof. 

2. The compound according to claim 1 , wherein X is an oxygen atom or a sulfur atom, OY is a hydroxy group, Z is a 
30 p-D-glucopyranosyl group, wherein the 2- and the 3-hydroxy groups or the 6-hydroxy group may optionally be 

acylated by a group selected from a C 2 . 2 o alkanoyl group, a lower alkoxy-lower alkanoyl group, a lower alkoxycar- 
bonyl group and a benzoyl group, and the dotted line means the presence of a double bond. 

3. The compound according to claim 1 , wherein X is an oxygen atom or a sulfur atom, OY is a hydroxy group, Z is a 
35 p-D-glucopyranosyl group or a 4-0-(a-D-glucopyranosyl)-p-D-glucopyranosyl group. 

4. The compound according to claim 1 , wherein X is an oxygen atom, OY is a lower alkanoyloxy group or a hydroxy 
group, Z is a 2,3-di-0-(lower alkanoyl)-p-D-glucopyranosyl group, a 2,3-di-0-(lower alkoxy-lower alkanoyl)-p-D- 
glucopyranosyl group, a 6-O-(C 2 _ 20 -alkanoyl)-p-D-giucopyranosyl group, a 6-0-(lower alkoxy-lower alkanoyl)-p- 

40 D-glucopyranosyl group or a 6-O-benzoyl-p-D-glucopyranosyl group 

5. The compound according to claim 4, wherein X is an oxygen atom, OY is a lower alkanoyloxy group or a hydroxy 
group, Z is a 2,3-di-0-(lower alkanoyl)-p-D-glucopyranosyl group. 

45 6. 2'-[2,3-di-0-(lower alkanoyl)-p-D-glucopyranosyloxy]-6'-hydroxy-3-(5-benzo[b]furanyl)propiophenone or 2'- 
[2,3-di-0-(lower alkanoyl)-p-D-glucopyranosyloxy]-6'-(lower alkanoyloxy)-3-(5-benzo[b]furanyl)-propiophenone, 
where lower alkanoyl means a straight or branched chain alkanoyl group having 2 to 7 carbon atoms, or a phar- 
maceutical^ acceptable salt thereof 

so 7. 2'-(p-D-Glucopyranosyloxy)-6'-hydroxy-3-(5-benzo[b]furanyl)-propiophenone or a pharmaceutical^ acceptable 
salt thereof. 

8. A propiophenone derivative according to claim 1 wherein X is an oxygen atom, OY is a lower alkanoyloxy group 
or a hydroxy group, Z is a p-D-glucopyranosyl group, and the dotted line means the presence of a double bond, 

55 where lower alkanoyl means a straight or branched chain alkanoyl group having 2 to 7 carbon atoms, or a phar- 

maceutically acceptable salt thereof. 

9. A propiophenone derivative according to claim 1 wherein X is an oxygen atom or a sulfur atom, OY is a hydroxy 
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10. 



dZe tend ^^f'^^-P-D-glucopyranosyl group, and the dotted line means the presence of a 
double bond, and where lower alkoxy means a straight or branched chain alkoxy group having 1 to6 carbon atoms 
or a pharmaceutical^ acceptable salt thereof. 9 ' 

i P «KT Gn ° ne ■*? BMW aCC ° rdin9 1 ° C ' aim 1 Wherei " X is an ox y9 en atom - OY is a '°wer alkanoyloxy group 
X^Zie b^^ ( l WW f 0 ^V')-P-D-g.ucopyranosy. group, and the dotted line mean^the 

sirbT^^H? V Wh6re ' OWer a ' k0Xy meanS 8 Straight or branched cnain a| k°xy group having 1 to 
6 carbon atoms and lower alkanoyl means a straight or branched chain alkanoyl group having 2 to 7 carbon atoms 
or a pharmaceutical^ acceptable salt thereof. ' 

^w 6 "°l l0Wer alk °^ Mrbpnyl) - p - D -9 luco Py ranos y to ^)^'- n y d raxy-3-(5-benzo[b]furanyl)p ro ^ where 
13. A process for preparing a propiophenone derivative of the formula [I J: 

OY O 



[I] 



doubTe bid nr 7* ' 3 SU " Ur at ° m ° r 3 m6thylene 9f ° Up 3nd the d0tted line means the presence of a 

double bond, or X is an oxygen atom and the dotted line means the absence of a double bond OY is a protected 
^ unp-.ec.ed hydroxy group, Z is a p-D-glucopyranosy, group, wherein the 2- and the 3-hydroxy « 

22?' 9r ° UP T OPtl , 0na " y be aCyla,6d by 9 9r0Up S6lec,ed f rom a alka n°y' Sroup a lowlr aS-tower 
alkanoyl group a lower alkoxycarbonyl group and a benzoyl group, or 4-0?a-D-g.ucopyranosy.)-p-D gEpyran 
osyl group, and where lower alkoxy means a straight or branched chain alkoxy group having [to 6 carton Es 

ZX T ^!l^ S : S,ra f i9h, h °; branched chai " alka -V 9-p having^to /^rbon^.^phaZ 
ceuHcally acceptable salt thereof, wh,ch comprises subjecting a compound of the formula [II]: 




OY O 




[II] 



nlT? X ; ° Y T d Z are thS S3me 35 d6,ined ab ° ve ' 10 reduc,ion - and if necessary, followed by converting the 
product into a pharmaceutical^ acceptable salt thereof. convening tne 

14. A process for preparing a propiophenone derivative of the formula [l-b]: 
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10 



OY O 




[I-b] 



15 



20 



wherein X is an oxygen atom, a sulfur atom or a methylene group and the dotted line means the presence of a 
double bond, or X is an oxygen atom and the dotted line means the absence of a double bond, OY is a protected 
or unprotected hydroxy group, R is an acyl group selected from a C 2 . 2 o alkanoyl group, a lower alkoxy-lower 
alkanoyl group, a lower alkoxycarbonyl group and a benzoyl group, and where lower alkoxy means a straight or 
branched chain alkoxy group having 1 to 6 carbon atoms and lower alkanoyl means a straight or branched chain 
alkanoyl group having 2 to 7 carbon atoms, or a pharmaceutical^ acceptable salt thereof, which comprises sub- 
jecting a compound of the formula [l-a]: 



25 



30 



OY O 




[I-a] 



35 



40 



45 



50 



wherein X, OY and the dotted line are the same as defined above, to acylation, and if necessary, followed by 
converting the product into a pharmaceutical^ acceptable salt thereof. 

15. A process for preparing a propiophenone derivative of the formula [l-c]: 

OY O 



[I-c] 




55 



wherein X is an oxygen atom, a sulfur atom or a methylene group and the dotted line means the presence of a 
double bond, or X is an oxygen atom and the dotted line means the absence of a double bond, OY is a protected 
or unprotected hydroxy group, R is an acyl group selected from a C 2 . 20 alkanoyl group, a lower alkoxy-lower 
alkanoyl group, a lower alkoxycarbonyl group and a benzoyl group, and where lower alkoxy means a straight or 
branched chain alkoxy group having 1 to 6 carbon atoms and lower alkanoyl means a straight or branched chain 
alkanoyl group having 2 to 7 carbon atoms, or a pharmaceutical^ acceptable salt thereof, which comprises sub- 
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jecting a compound of the formula [III]: 




OY O 



[III] 



wherein R' is a protecting group, and X, OY and the dotted line are the same as defined above, to acylation, 
removing the protecting groups, and if necessary, followed by converting the product into a pharmaceutical^ ac- 
ceptable salt thereof. 

16. A pharmaceutical composition which comprises a therapeutically effective amount of a compound as set forth in 
any one of claims 1-12 in admixture of a conventional pharmaceutical^ acceptable carrier or diluent. 

17. An antidiabetic agent which comprises a therapeutically effective amount of a compound as set forth in any one 
of claims 1 -1 2 in admixture of a conventional pharmaceutical^ acceptable carrier or diluent. 

18. A use of a compound as set forth in any one of claims 1-12 in the production of a medicament for prophylaxis or 
treatment of diabetes. 



Patentanspruche 

1. Propiophenon-Derivat der Formel (I) 



worin X ein Sauerstoffatom, ein Schwefelatom Oder eine Metyiengruppe ist, und die strkihlierte Linie die Gegenwart 
einer Doppelbindung bedeutet, oder X ein Sauerstoffatom ist und die strichlierte Linie die Abwesenheit einer Dop- 
pelbindung bedeutet, OY eine geschutzte oder nicht geschutzte Hydroxygruppe ist, Z eine |3-D-Glucopyranosyl- 
gruppe ist, worin die 2- und die 3-Hydroxygruppen oder die 6- Hydroxygruppe gegebenenfalls acyliert sein konnen 
durch eine Gruppe ausgewahlt aus einer C 2 -C 20 -Alkanoylgruppe, einer Niederalkoxyniederalkanoylgruppe, einer 
Niederalkoxycarbonylgruppe und einer Benzoylgruppe, oder 4-0-(a-D-Glucopyranosyl)-(3-D-glucopyranosyl, und 
worin Niederalkoxy eine geradkettige oder verzweigte Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen bedeutet, und 
Niederalkanoyl eine geradkettige oder verzweigte Alkanoylgruppe mit 2 bis 7 Kohlenstoffatomen bedeutet, oder 
ein pharmazeutisch annehmbares Salz davon. 

2. Verbindung nach Anspruch 1 , dadurch gekennzeichnet, daB X ein Sauerstoffatom oder ein Schwefelatom ist, OY 
eine Hydroxygruppe ist, Z eine p-D-Glucopyranosylgruppe ist, worin die 2- und die 3-Hydroxygruppen oder die 
6-Hydroxygruppe gegebenenfalls acyliert sein konnen durch eine Gruppe ausgewahlt aus einer C^-CgQ- Alkanoyl- 
gruppe, einer Niederalkoxy-niederalkanoyJgruppe, einer Niederalkoxycarbonylgruppe und einer Benzoylgruppe, 




OY O 




/ 
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und die strichlierte Linie die Gegenwart einer Doppelbindung bedeutet. 

3. Verbinduhg nach Anspruch 1 , dadurch gekennzeichnet, daB X ein Sauerstoffatom oder ein Schwefelatom ist, OY 
eine Hydroxygruppe ist, Z eine P-D-Glucopyranosylgruppe oder eine 4-0-(a-D-Glucopyranosyl)-p-D-glucopyra- 
nosylgruppe ist. 

4. Verbindung nach Anspruch 1 , dadurch gekennzeichnet, daB X ein Sauerstoffatom ist, OY eine Niederalkanoylo- 
xygruppe oder eine Hydroxygruppe ist, 2 eine 2,3-Di(0-(Niederalkanoyl)-B-D-glucopyranosylgruppe, eine 2 : 3-Di- 
0-(Niederalkoxy-niederalkanoy!)-p-D-glucopyranosylgruppe, eine 6-0-(C 2 -C 2 o-Alkanoyl)-p-D-glucopyranosyl- 
gruppe, eine 60-(Niederalkoxy-niederalkanoyl)-p-D-glucopyranosylgruppe oder eine 6-O-Benzoyl-p-D-glucopy- 
ranosylgruppe ist. 

5. Verbindung nach Anspruch 4, dadurch gekennzeichnet, daB X ein Sauerstoffatom ist, OY eine Niederalkanoylo- 
xygruppe oder eine Hydroxygruppe ist, Z eine 2,3-Di-0-(Niederalkanoyl)-P-D-glucopyranosylgruppe ist. 

6. 2'-[2,3-Di-0-(Niederalkanoyl)-p-D-glucopyranosyloxy]-6'-hydroxy-3-(5-benzo[b]furanyl)propiophenon oder 
[2,3-Di-0-(Niederalkanoyl)-[3-D-glucopyrano 

worin Niederalkanoyl eine geradkettige oder verzweigte Alkanoylgruppe mit 2 bis 7 Kohlenstoffatomen bedeutet, 
oder ein pharmazeutisch annehmbares Salz davon. 

7. 2 , -(P-D-Glucopyranosyloxy)-6'-hydroxy-(3-(5-benzo[b]furanyl)propiophenon oder ein pharmazeutisch annehmba- 
res Salz davon. 

8. Propiophenon-Derivat nach Anspruch 1 , dadurch gekennzeichnet, daB X ein Sauerstoffatom ist, OY eine Nieder- 
alkanoyloxygruppe oder eine Hydroxygruppe ist, Z eine p-D-Glucopyranosylgruppe ist, und die strichlierte Linie 
die Gegenwart einer Doppelbindung bedeutet, und worin Niederalkanoyl eine geradkettige oder verzweigte Alka- 
noylgruppe mit 2 bis 7 Kohlenstoffatomen bedeutet, oder ein pharmazeutisch annehmbares Salz davon. 

9. Propiophenon-Derivat nach Anspruch 1 , dadurch gekennzeichnet, daB X ein Sauerstoffatom oder ein Schwefel- 
atom ist, OY eine Hydroxygruppe ist, Z eine 6-0-(Niederalkoxycarbonyl)-p-D-glucopyranosylgruppe ist, und die 
strichlierte Linie die Gegenwart einer Doppelbindung bedeutet, und wobei Niederalkoxy eine geradkettige oder 
verzweigte Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen bedeutet, oder ein pharmazeutisch annehmbares Salz 
davon. 

10. Propiophenon-Derivat nach Anspruch 1 , dadurch gekennzeichnet, daB X ein Sauerstoffatom ist, OY eine Nieder- 
alkanoyloxygruppe oder eine Hydroxygruppe ist, Z eine 6-0-(Niederalkoxycarbonyl)-p-D-glucopyranosylgruppe 
ist, und die strichlierte Linie die Gegenwart einer Doppelbindung bedeutet, und worin Niederalkoxy eine geradket- 
tige oder verzweigte Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen und Niederalkanoyl eine geradkettige oder ver- 
zweigte Alkanoylgruppe mit 2 bis 7 Kohlenstoffatomen bedeutet, oder ein pharmazeutisch annehmbares Salz 
davon. 

11. 2'-(6-0-Niederalkoxycarbonyl-p-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzol[b]furanyl)propiophenon, worin 
Niederalkoxy eine geradkettige oder verzweigte Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen bedeutet, oder ein 
pharmazeutisch annehmbares Salz davon. 

12. 2'-(6-0-Methoxycarbonyl-p-D-glucopyranosyloxy)-6'-hydroxy-3-(5-benzol[b]furanyl)propiophenon oder ein phar- 
mazeutisch annehmbares Salz davon. 

13. Verfahren zur Herstellung eines Propiophenon-Derivats der Formel (I): 
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worm X em Sauerstoffatom, ein Schwef elatom Oder eine Methylengruppe ist und die strichlierte Linie die Gegenwart 
einer Doppelbindung bedeutet, Oder X ein Sauerstoffatom ist und die strichlierte Linie die Abwesenheit einer Dop- 
pelbindung bedeutet, OY eine geschutzte Oder ungeschutzte Hydroxygruppe ist, Z eine p-D-Glucopyranosylgruppe 
ist, wonn die 2- und die 3-Hydroxygruppen Oder die 6-Hydroxygruppe gegebenenfalls acyliert sein konnen durch 
e.ne Gruppe ausgewahlt aus einer C^ao-Alkanoylgruppe, einer Niederalkoxyniederalkanoylgruppe einer Nie- 
deralkoxycarbonylgruppe und einer Benzylgruppe, oder eine 4-0-(a-D-Glucopyranosyl)-p-D-glucopyranosylgrup- 
pe und worm Niederalkoxy eine geradkettige oder verzweigte Alkoxygruppe mit 1 bis 6 Kohlenstoffatomen und 
Miederalkanoyl e.ner geradkettige oder verzweigte Alkanyolgruppe 2 bis 7 Kohlenstoffatomen bedeutet, oder ein 
pharmazeutisch annehmbares Salz davon, dadurch gekennzeichnet, daS man eine Verbindung der Formel [II] 



OY 0 




[II] 



worin X, OY und Z die vorstehend angegebene Bedeutung besitzen.'einer Reduktion unterwirft, und wenn erfor- 
derlich, das Produkt dann in ein pharmazeutisch annehmbares Salz davon uberfuhrt. 



14. Verfahren zur Herstellung eines Propiophenon-Derivats der Formel [l-b] 




[I-b] 



worm X ein Sauerstoffatom, ein Schwef elatom oder eine Methylengruppe ist und die strichlierte Linie die Gegen wart 
emer Doppelbindung bedeutet, oder X ein Sauerstoffatom ist und die strichlierte Linie die Abwesenheit einer Dop- 
pelbindung bedeutet, OY eine geschutzte oder ungeschutzte Hydroxygruppe ist, R eine Acylgruppe ist ausgewahtt 
aus einer C 2 -C 20 -Alkanoylgruppe, einer Niederalkoxy-niederalkanoylgruppe, einer Niederalkoxycarbonylgruppe 
und einer Benzylgruppe, und worin Niederalkoxy eine geradkettige oder verzweigte Alkoxygruppe mit 1 bis 6 Koh- 
lenstoffatomen und Miederalkanoyl eine geradkettige oder verzweigte Alkanoylgruppe mit 2 bis 7 Kohlenstoffato- 
men bedeutet, oder eines pharmazeutisch annehmbaren Salzes davon, dadurch gekennzeichnet, dafj man eine 
Verbindung der Formel [l-a] 
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OY O 




[I-a] 



worin X, OY und die strichlierte Linie die vorstehend angegebene Bedeutung besitzen, einer Acylierung unterwirft, 
und wenn erforderlich, das Produkt dann in ein pharmazeutisch annehmbares Salz davon uberfuhrt. 

15. Verfahren zur Herstellung eines Propiophenon-Derivats der Formel [l-c] 



OY O 




[I-c] 



worin X ein Sauerstoffatom, ein Schwefelatom oder eine Methylengruppe ist, und die strichlierte Linie die Gegen- 
wart einer Doppelbindung bedeutet oder X ein Sauerstoffatom ist und die strichlierte Linie die Abwesenheit einer 
Doppelbindung bedeutet, OY eine geschutzte oder ungechutzte Hydroxygruppe ist, R eine Acylgruppe ist ausge- 
wahlt aus einer C 2 -C 2 o-Alkanoylgruppe, einer Niederalkoxy-niederalkanoylgruppe, einer Niederalkoxycarbonyl- 
gruppe und einer Benzoylgruppe, und worin Niederalkoxy eine geradkettige oder verzweigte Alkoxygruppe mit 1 
bis 6 Kohlenstoffatomen bedeutet : und Niederalkanoyl eine geradkettige oder verzweigte Alkanoylgruppe mit 2 
bis 7 Kohlenstoffatomen bedeutet, oder eines pharmazeutisch annehmbaren Salzes davon, dadurch gekennzeich- 
net, daG man eine Verbindung der Formel [Ml] 



OY O 




worin R* eine Schutzgruppe ist, und X, OY und die strichlierte Linie die vorstehend angegebene Bedeutung besit- 
zen, einer Acylierung unterwirft, die Schutzgruppen entfemt, und wenn erforderlich, das Produkt dann in ein phar- 
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mazeutisch annehmbares Salz davon uberfuhrt. 

16. Pharmazeutische Zusammensetzung, dadurch gekennzeichnet, daS sie eine therapeutisch wirksame Menge in 
einer Verbindung nach einem der Anspruche 1 bis 12 in Mischung mit einem ublichen pharmazeutisch annehm- 
baren Trager oder Verdunner umfaBt. 

17. Antidiabetikum, dadurch gekennzeichnet, daB es eine therapeutisch wirksame Menge einer Verbindung nach ei- 
nem der Anspruche 1 bis 1 2 in Mischung mit einem ublichen pharmazeutisch annehmbaren Trager oder Verdunner 
umfaBt. 

18. Verwendung einer Verbindung nach einem der Anspruche 1 bis 12 zur Herstellung eines Medikamentes zur Pro 
phylaxe oder Behandlung von Diabetes. 



Revendications 

1 . Derive de propiophenone de formule [I]: 



OY O 




dans lequel X est un atome d'oxygene, un atome de soufre ou un groupe methylene et ou la ligne en tirets signifie 
la presence d'une double liaison, ou bien X est un atome d'oxygene et la ligne en tirets signifie I'absence d'une 
double liaison, OY est un groupe hydroxyle protege ou non protege, Z est un groupe p-D-glucopyrannosyle, les 
groupes 2- et 3-hydroxy ou le groupe 6-hydroxy pouvant etre eventuellement acyles par un groupe choisi parmi 
un groupe alcanoyle en C 2 . 2 o> un groupe alcoxy inferieur - alcanoyle inferieur, un groupe alcoxy inferieur - carbonyle 
et un groupe benzoyle, ou un groupe 4-0-(a-D-glucopyrannosyl)-p-D-glucopyrannosyle, alcoxy inferieur designant 
un groupe alcoxy a chaTne lineaire ou ramifiee ayant 1 a 6 atomes de carbone et alcanoyle inferieur designant un 
groupe alcanoyle a chaine lineaire ou ramifiee ayant 2 a 7 atomes de carbone, ou un de ses sels pharmaceuti- 
quement acceptables. 

2. Compose selon la revendication 1 , dans lequel X est un atome d'oxygene ou un atome de soufre, OY est un groupe 
hydroxyle, Z est un groupe P-D-glucopyrannosyle, les groupes 2- et 3-hydroxy ou le groupe 6-hydroxy pouvant 
etre eventuellement acyles par un groupe choisi parmi un groupe alcanoyle en C^, un groupe alcoxy inferieur 
- alcanoyle inferieur, un groupe alcoxy inferieur - carbonyle et un groupe benzoyle, et la ligne en tirets signifie la 
presence d'une double liaison. 

3. Compose selon la revendication 1 , dans lequel X est un atome d'oxygene ou un atome de soufre, OY est un groupe 
hydroxyle, Zest un groupe p-D-glucopyrannosyle ou un groupe 4-0-(a-D-glucopyrannosyl)-p-D-glucopyrannosyle. 

4. Compose selon la revendication 1 , dans lequel X est un atome d'oxygene, OY est un groupe alcanoyl inferieur - 
oxy ou un groupe hydroxyle, Z est un groupe 2,3-di-0-(alcanoyl inferieur)-p-D-glucopyrannosyle, un groupe 2,3-di- 
0-(alcoxy inferieur - alcanoyl inferieur)-p-D-glucopyrannosyfe, un groupe 6-0-(alcanoyl en C 2 _ 20 )-p-D-glucopyran- 
nosyle, un groupe 6-0-(aicoxy inferieur - alcanoyl inferieur)-p-D-glucopyrannosyle ou un groupe 6-O-benzoyl-p- 
D-glucopyrannosyle. 

5. Compose selon la revendication 4, dans lequel X est un atome d'oxygene, OY est un groupe alcanoyl inferieur - 
oxy ou un groupe hydroxyle, Z est un groupe 2,3-di-0-(alcanoyl inferieur)-P-D-glucopyrannosyle. 

6. 2 , -[2,3-Di-0-(alcanoyl inferieur)-p-D-glucopyrannosyloxy]-6'-hydroxy-3-(5-benzo[b]furannyl)propiophenone ou 2'- 
[2,3<li-0-(alcanoyl inferieuO-p-D-glucopyrannosyloxyJ-S'-falcanoyl inferieur - oxy)-3-(5-benzo[b]furannyl)propio- 
phenone : ou alcanoyl inferieur designe un groupe alcanoyle a chaine lineaire ou ramifiee ayant 2 a 7 atomes de 
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carbone, ou un de ses sels pharmaceutiquement acceptables. 

7. 2*-(p-D-Glucopyrannosyloxy]-6 , -hydroxy-3-(5-benzo[b]furannyl)-propiophenone ou un de ses sels pharmaceuti- 
quement acceptables. 

8. D§riv6 de propiophenone selon la revendication 1 , dans lequel X est un atome d'oxygene, OY est un groupe 
alcanoyl inferieur - oxy ou un groupe hydroxyle, Z est un groupe p-D-glucopyrannosyle et la ligne en tirets signifie 
la presence d'une double liaison, alcanoyl interieur designant un groupe alcanoyle a chaTne lineaire ou ramified 
ayant 2 a 7 atomes de carbone, ou un de ses sels pharmaceutiquement acceptables. 

9. Derive de propiophenone selon la revendication 1 , dans lequel X est un atome d'oxygene ou un atome de soufre, 
OY est un groupe hydroxyle, Z est un groupe 6-0-(alcoxy inferieur - carbonyl)-p-D-glucopyrannosyle et la ligne 
en tirets signifie la presence d'une double liaison, alcoxy inferieur designant un groupe alcoxy a chaTne Iin6aire 
ou ramifi§e ayant 1 a 6 atomes de carbone, ou un de ses sels pharmaceutiquement acceptables. 

10. Derive de propiophenone selon la revendication 1, dans lequel X est un atome d'oxygene, OY est un groupe 
alcanoyl inferieur * oxy ou un groupe hydroxyle, Z est un groupe 6-0-(alcoxy inferieur - carbonyl)-|5-D-glucopyran- 
nosyle et la ligne en tirets signifie la presence d'une double liaison, alcoxy inferieur designant un groupe alcoxy a 
chaine lineaire ou ramifiee ayant 1 a 6 atomes de carbone et alcanoyl inferieur designant un groupe alcanoyle a 
chaTne lineaire ou ramifiee ayant 2 a 7 atomes de carbone, ou un de ses sels pharmaceutiquement acceptables. 

11. 2'-(6-0-(Alcoxy inferieur - carbonyl)-p-D-glucopyrannosyloxy)-6'«hydroxy-3-(5-benzo[b]furannyl)propiophenone, 
ou alcoxy inferieur designe un groupe alcoxy a chaTne lineaire ou ramifiee ayant 1 a 6 atomes de carbone, ou un 
de ses sels pharmaceutiquement acceptables. 

12. 2 , -(60-Methoxycarbonyl-p-D-glucbpyrannosyloxy)-6'-hydroxy-3-(5-benzo[b]furannyl)propiophenone ou un de 
ses sels pharmaceutiquement acceptables. 

13. Procede pour la preparation d'un derive de propiophenone de formule [I]: 



OY O 




[I] 



Z 



dans lequel X est un atome d'oxygene, un atome de soufre ou un groupe methylene et ou la ligne en tirets signifie 
la presence d'une double liaison, ou bien X est un atome d'oxygene et la ligne en tirets signifie I'absence d'une 
double liaison, OY est un groupe hydroxyle protege ou non protege, Z est un groupe (i-D-glucopyrannosyle, les 
groupes 2- et 3-hydroxy ou le groupe 6-hydroxy pouvant etre eventuellement acyles par un groupe choisi parmi 
un groupe alcanoyle en C 2 . 2 o> un groupe alcoxy inferieur - alcanoyle inferieur, un groupe alcoxy inferieur - carbonyle 
et un groupe benzoyle, ou un groupe 4-0-(a-D-glucopyrannosyl)-(3-D-glucopyrannosyle, alcoxy inferieur designant 
un groupe alcoxy a chaTne lineaire ou ramifiee ayant 1 a 6 atomes de carbone et alcanoyle inferieur designant un 
groupe alcanoyle a chaTne lineaire ou ramifiee ayant 2 a 7 atomes de carbone, ou d'un de ses sels pharmaceuti- 
quement acceptables, comprenant la soumission d'un compost de formule [II]: 



OY O 
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ou X, OY et Z sont tels que definis ci-dessus, a une reduction et, si necessaire, comprenant ensuite la conversion 
du produit en un de ses sels pharmaceutiquement acceptables. 

14. Precede pour la preparation d'un derive de propiophenone de formule [l-b] : 



OY O 



w 



15 




[I-b] 



20 



25 



dans lequel X est un atome d'oxygene, un atome de souf re ou un groupe methylene et ou la ligne en tirets signtfie 
la presence d'une double liaison, ou bien X est un atome d'oxygene et la ligne en tirets signifie {'absence d'une 
double liaison, OY est un groupe hydroxyle protege ou non proteg§, R est un groupe acyle choisi parmi un groupe 
alcanoyle en C 2 _2o> un groupe alcoxy inferieur - alcanoyle inferieur, un groupe alcoxy inferieur - carbonyle et un 
groupe benzoyle, alcoxy inferieur designant un groupe alcoxy a chame droite ou ramifiee ayant 1 a 6 atomes de 
carbone et alcanoyle inferieur designant un groupe alcanoyle a chaine droite ou ramifiee ayant 2 a 7 atomes de 
carbone, ou d'un de ses sels pharmaceutiquement acceptables, comprenant la soumission d'un compose de for- 
mule [l-a]: 



30 



35 



40 



OY O 



HO 




[I-a] 



OH 



ou X, OY et la ligne en tirets sont tels que definis ci-dessus, a une acylation et, si necessaire, comprenant ensuite 
la conversion du produit en un de ses sels pharmaceutiquement acceptables. 



45 



15. Procede pour la preparation d'un derive de propiophenone de formule [l-c]: 



so 



55 



OY O 




[I-c] 
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